Name: MATH 125
Date: 11/04 Quiz 6A

Problem 1. (8 points) Find two real numbers such that the sum of three times the first number
and the second is 30 and the product of the numbers is as large as possible.

Se‘l&tion © Asune these two numbers are X and y, then we have the equation

%Xt =30 t

Let P=rY be their product. We wont p t0 De as Lorge os pogétb]@- (9 veods
Yy=30-3%.
P‘ugg‘ﬂg n P, we get  pin=XB0-3x)=-35 30X, Hene $00= -6x£30. The equation plx1=o has only one selction
k=5 and sine PXK=-H<0, %G & & local makimum of P Siee e the on|3 critial ptoof P, x5 is the @lﬁba(
macimum of P, ond in this cse, Y=30-3x=30-35=30-5=15, hee & & e fint number and 15 s the second. O

Problem 2. (8 Points) Show that the equation x + sin 2z = 0 has exactly one root.
R'OVF et o= Ktsiny, then we have  POO=1ttosx 20 Sine fmy=-T<0 and fm)=T 50, by tntermediote

volue theorem f has o least ofe oot in (T ). Now assume § has ot least two roste | fhen becauce
Loz0 hr oy X, P e incensing, so for ang x<-T Poo -m=-T<o and %Fang %>, fw>{m=T>p
a0 goter root of £ must lie in the interval (<) By Rilies theaem, £100) must hare & oot in

(-, bt f=heoex hos no rots n (T T, o contradic Eion.

Theefre, {0 has at most one ot and hene exoctty ore oot [

Problem 3. (8 points) Find f for the following derivatives and initial values:

() f'(z) = vz + L with f(1) = 1; ‘ (i) f/(x) = sin(2z) with f(0) = 3 s
Solution. () Siee foo= [t = ()7, we hove foo= Fin)™ 1C fr) foglies ot Se) e,
so C= |- 3x0% == 2 [ - \- £ Therpre foo= 3(xed™+1- 45
(i) Since (o= 2><>/:~£lsin 2%, e hae foo=—Looe 2x+C. for=5  mplies -1tC=3, ond

henee  C=\. Therehre %ﬂ):-zlwszxﬂ. i

Final Score:



Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu

Liu


Name: MATH 125
Date: 11/04 Quiz 6B

Problem 1. (8 points) Find two real numbers such that the sum of two times the first number and
five times the second is 10 and the product of the numbers is as large as possible.

Soltr\;\on. Assume these 00 s are & and Yy, then dhey shuld  satisfy
2ty =10 (]
chich npliee §=3- % Let p=ry be e prduct, pligging 10 ¢ gjres  pi)= Ky = AL —éx{)r—%vﬁzx.
Henee ?(xj— -[tX*-l and ?00‘ —§<O Poﬂzo hos onl,ﬁ one solutipn = —l’;— ond ence p"[;o<o (X:i is
o loca\ moxinum omal an obolufe Maximum sine 1+s the D“Qj atieal, point. Y=2- 57‘ =2 =2-|<] , therefore
the first number is 2 ond dhe seond is | 0

Problem 2. (8 Points) Show that the equation z — cos z = 0 has exactly one root.

PCODP [et f=%—cos X, then foo=1tsinx 20, so T & (nor ﬂEoessarilH strictly) mw»easma eveqawhel‘e

Sine PET)=-T<0 and f(D)=Tvo, by IVT, f hos ot least one mt 0 (-3 %) Frox<-T,
m

J&ms&(-;ko and fr x>L, f02L(X) 0, so all mis P f liein (- ;rl) and ony ——<7<<—

tsin x > ts0(-2)=1-1v0, hene SWCHg \ﬂoreasmﬂ ™ (—31;), 30  has of most 4 rest in

-3/ 3), ond terefre  has exactly one root. [

Problem 3. (8 points) Find f for the following derivatives and initial values:

(i) f'(z) = Vx + 4 with f(-3) = 1' (i) f'(z) = cos(2z) with f(0) = 1.
2
Solution. ¢ fw=3 Cw) €C, sice fIi=), we hare 5T - S ECS], fene C23
Therefre {0 - g(wr@*rg.

3
)Wumf:[ snOTC with L) =+ o+e = C =), hene c=| ond P(m=§€w+4—f .0

Final Score: LV
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